Ryan McGranaghan (NASA GSFC; ASTRA LLC)

with the'GSFC Center for HelioAnalytics
& the JPL Data Science Working.Group
(and collaborations too many to list)
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Initiating Piloting Adopting Integrating Transforming>

Cross-Center Visits/Exchanges

Capabilities/Gaps Assessments
Sharing of Center-Specific Pilot Programs

Defining Powerful Cross-Center Pilot Ideas
NASA Al Workshop Series

Creation of New Center Institutes Dedicated to DS and Collaboration

Conduct Cross-Center Pilot Programs



Initiating Piloting Adopting Integrating Transforming>

Conduct Cross-Center Pilot Programs
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_— Discipline
Solar physics } =

Space science } =]

Traditionally

Data science =]
Geophysics s
Induced currents — Agmogspheric Chemistry } =
Power grid ﬁ;—’ﬁ
Radio Science =
Electrical Engineering =]
Sociology } =]

GICs = Geomagnetically Induced Currents



CHESSscience.com

Respond to three Grand Challenges

(1) the lack of a cohesive community, owing to the wide
variety of subject matter experts required,

(2) the lack of effective data sharing, coordination, and
analysis (e.g., data science)

(3) the diversity of physically dominant processes in each part
of the space weather environment



https://www.chessscience.com/

Knowledge Networks

Diverse data integration Applications layered on
system top of the data
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The National Aeronautics and Space Administration is an
independent agency of the U.S. federal government responsible for
the civilian space program, as well as aeronautics and space
research. NASA was established in 1958, succeeding the National
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Full paper on the
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(HSY Highlight #1: Link GIC data to simulation data to remove quiet-time variation and create ML
database to study space weather disturbed periods and predict GICs

Tennessee Valley Authority (TVA)
Power Grid GIC monitors

ELECTAON DENSITY (CN3)
DAY = 303 UT = 200 ZP = 2.00

Full paper:
https://tinyurl.com/Kellerman2020

0.00+00



https://doi.org/10.1002/essoar.10505933.1

Reduced data wrangling with
Knowledge Network approach:
Reduce time to discovery

Used link to Global Circulation
Models to discover and
systematically remove quiet-time
variation
- Z-Score = Time series quiet
variations removed
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Reduced data wrangling with MMWW\/
Knowledge Network approach: "
Reduce time to discovery :. W

10 Node 2 - (44.24)

*WMWWW(JMW

GIC time series aligned with solar
wind and space weather activity
time series
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GIC significance

Three events during a period of quiet to
moderate geomagnetic activity

1= Node 2 - (44.24)
Event 2 — Elevated dynamic pressure, low SME - OMWMW
Event 3 — Elevated solar wind velocity, high SME 208 .
Node 3 - (45.13)

10 )
The observed GIC in event 3 is due to elevated ol’ e -t "“ gl WWWWWW“W‘*

geomagnetic activity, as defined by the SME 10
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Regional+B
Local B

GIC forecasting

SOCNN — 1-minute forecast.

The most skillful models are those that include
nearby magnetic field perturbations
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A proposal: A model for crossing boundaries with data science

1 Knowledge graph formulation
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A proposal: A model for crossing boundaries with data science
1 Knowledge graph formulation

2 Ecosystem of ‘boundary navigating objects’ (e.g.,
Jupyter Notebooks based on use cases)

OPERATING & FUTURE

SCIENCE FLEET




A proposal: A model for crossing boundaries with data science

1 Knowledge graph formulation

OPERATING & FUTURE

SCIENCE FLEET

2 Ecosystem of ‘boundary navigating objects’ (e.g.,
Jupyter Notebooks based on use cases)
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Resources

. HelioAnalytics — Goddard Space Flight Initiative to “harness advanced statistics, informatics and computer science

methods to achieve science”
. Thought-leaders:
. Kirk Borne and on Twitter
. Joi Ito
. Cesar Hidalgo
. Andrew Ng

. Barbara Thompson
. Naval Ravikant
. Hilary Mason
. *Expand your horizons with the papers that you read, the fields to which you pay attention, and the thinkers that you choose to learn from
. Compilations of resources
. Non-traditional funding resources
. Data science tools and resources
. Data Science Success Stories from Science and Engineering

. Being ‘antidisciplinary’/Convergent
. MIT Media Lab
. Fall AGU Town Hall 2018: “Data Science and a New Scientific Frontier in Space Science”
. Fall AGU Town Hall 2019: “Antidisciplinary: Science and engineering in the digital age”

. Podcasts

. Origins
. Microsoft Research Podcast

. Grey Mirror Podcast
. Voices from DARPA
. Artificial Intelligence Podcast

. Data Skeptic



https://sites.google.com/view/heliodata/home?authuser=0
http://kirkborne.net/
https://twitter.com/KirkDBorne?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://joi.ito.com/
https://www.media.mit.edu/people/hidalgo/overview/
https://twitter.com/andrewyng?lang=en
https://science.gsfc.nasa.gov/sed/bio/barbara.j.thompson
https://fs.blog/naval-ravikant/
https://twitter.com/hmason
https://github.com/rmcgranaghan/non_traditional_funding_sources
https://github.com/rmcgranaghan/data_science_tools_and_resources
https://github.com/rmcgranaghan/data_science_tools_and_resources/wiki/Data-Science-Success-Stories-from-Science-and-Engineering
https://www.media.mit.edu/
https://github.com/rmcgranaghan/AGU-2018/tree/master/Town%20Hall%20-%20Data%20Science%20and%20a%20New%20Scientific%20Frontier%20in%20Space%20Science
https://agu.confex.com/agu/fm19/prelim.cgi/Session/76838
https://www.originspodcast.co/
https://www.microsoft.com/en-us/research/blog/category/podcast/
https://dci.mit.edu/greymirrorpodcast
https://www.darpa.mil/about-us/podcast
https://lexfridman.com/ai/
http://dataskeptic.com/podcast

Resources (cont’d)

Camporeale et al., [2019]
AGU Earth and Space Science Informatics (ESSI)
National Research Council “Enhancing the Effectiveness of Team Science”

Meetups, hackathons, and unconferences

Open source communities (e.g., Open Source Initiative)

Citizen Science

Many resources to discover based on your own passions and search!


https://arxiv.org/pdf/1903.05192.pdf
https://essi.agu.org/
https://www.nap.edu/catalog/19007/enhancing-the-effectiveness-of-team-science
https://www.meetup.com/
https://en.wikipedia.org/wiki/Hackathon
https://en.wikipedia.org/wiki/Unconference
https://opensource.org/community
https://en.wikipedia.org/wiki/Citizen_science

